Introduction
Atrial fibrillation (AF) is the arrhythmia with the highest prevalence in the clinical setting. 1 The pathogenesis of AF involves interactions between atrial structural remodelling as this is affected by underlying heart disease, for example hypertension, coronary artery disease, valvular heart disease and cardiomyopathies, and miscellaneous potential triggers, of which inflammation has gained increased interest recently. 2, 3 This interest has grown as high sensitivity C-reactive protein (hsCRP), a non-specific inflammatory marker, has been related with the incidence 4, 5 and persistence of AF. 6, 7 However, several factors confound the role of inflammation in generation and perpetuation of AF.
As an example, failure to show a correlation between baseline hsCRP levels and maintenance of sinus rhythm after AF cardioversion was attributed to the mismatch between the compared AF and control groups, regarding the cardiovascular disease substrate (hypertension, left ventricular dysfunction, ischemic heart disease) and other risk factors, such as age, smoking and diabetes. 8 Moreover, hsCRP levels in lone AF did not differ from those of normal controls, whereas they were significantly higher in hypertensive patients with AF, 9 indicating that the hsCRP elevation may simply be a contemporaneous event reflecting underlying cardiovascular or other disease processes rather than be associated with AF itself.
In addition, inflammation is a complicateddynamic-process and the measurement of a single marker at an arbitrary point in time may not adequately portray its relation to AF maintenance. Scarce data about the inflammatory process shortly after the onset of AF have been reported so far.
In this study, we sought to investigate whether the outcome of cardioversion as well as the likelihood of AF recurrence, in a select group of patients with essential hypertension 12 and paroxysmal AF (PAF), relate to baseline levels of important inflammatory markers such as hsCRP, interleukin-6 (IL-6) and tumour necrosis factor (TNF)-a and with their levels 48 h after admission. Additionally, we examined if there was an association between the baseline inflammatory load and the level of atrial structural remodelling.
Methods

Study population
This was an observational case-control study of 133 consecutive patients admitted to our department with symptomatic PAF (duration from onset of symptoms o24 h) secondary to hypertension from January 2005 until January 2006. However, 58 subjects were excluded because of the presence of additional comorbidities that complicated the origin of PAF, namely, coronary artery disease, heart failure (left and/or right ventricular dilatation and/or systolic dysfunction), acute pulmonary edema, acute coronary syndromes, lone AF, rheumatic valve disease, sick sinus syndrome, autoimmune diseases, chronic obstructive pulmonary disease, thyrotoxicosis, recent trauma or surgery, known neoplasm, recent or ongoing exposure to non-steroidal antiinflammatory drugs or corticosteroids, renal failure. All remaining patients were under intensive antihypertensive treatment for at least a year with well-controlled arterial blood pressure levels. The diagnosis of AF was accomplished by at least one 12-lead electrocardiogram. Onset of AF was defined precisely by considering the onset of symptoms such as palpitations, shortness of breath and chest discomfort.
Study protocol
The study protocol was approved by the hospital's ethics committee and conforms to the principles of the Declaration of Helsinki. Written informed consent was obtained by all study participants and eventually, each one underwent evaluation and treatment according to a standardized protocol described in detail below.
After history taking and physical examination on admission, patients had a 12-lead electrocardiogram, an anteroposterior and lateral chest X-ray, and routine laboratory evaluation and biochemical testing. Patients received intravenous amiodarone at a dosing regimen of 5 mg kg À1 bolus in 20 min and then 500-900 mg intravenously for 12 h. For prevention of thromboembolism, anticoagulation with enoxaparin 1 mg kg À1 subcutaneously twice daily was initiated on admission and then acenocoumarol was administered according to ACC/AHA guidelines. 13 Serum levels of hsCRP, IL-6 and TNF-a were measured on admission and at 48 h after the beginning of intravenous administration of amiodarone.
A standard two-dimensional echocardiogram was performed before discharge, using Hewlett Packard Sonos 2000 echocardiographic equipment (Andover, MA, USA). Estimation of maximal left atrial volume was performed as follows: from the apical four-and two-chambers view, left atrial borders were manually traced at end-systole. The biplane and single plane modified Simpson's formula was applied for maximal left atrial volume measurement. 14, 15 Images were stored in VHS magnetic tape and two independent observers performed the final estimation of atrial volume off-line. The mean value of three consecutive cardiac cycles was derived as the final atrial volume.
All patients were constantly monitored for 48 h and the time of cardioversion to sinus rhythm was recorded. Patients who regained sinus rhythm were advised to seek medical care in the case of any symptom recurrence and were followed regularly on a monthly basis after discharge until the completion of 1 year after cardioversion. Any sustained recurrence (electrocardiographically confirmed and lasting longer than 1 min) of AF was recorded. If necessary, the patient's physician was also contacted and all the essential information for the AF recurrence was obtained. In addition, information concerning any concurrent illness that might interfere with the probability of recurrence was also sought. During follow-up, any anti-arrhythmic treatment was decided on by the patients' attending cardiologist at that time.
Laboratory methods and blood sampling Blood samples for inflammatory markers measurement were obtained by a peripheral vein on admission and 48 h later and were drawn without stasis into serum tubes. Within an hour after collection the samples were centrifuged at 3.200 g for 10 min at a temperature of about 4 1C. The serum was separated into aliquots and was stored in À80 1C until the assay analysis was performed. Serum levels of TNF-a and of IL-6 were determined by commercial standardized solid phase sandwich enzyme-linked immunosorbent assay methods according to the manufacturer's instructions (BenderMed Systems, Vienna, Austria and Biosource International, Camarillo, CA, USA). These assays detected only human cytokines with a sensitivity of 2.3 pg ml À1 for TNF-a and of 2 pg ml À1 for IL-6. The clinical samples were kept at 2-8 1C and separated rapidly before storing at À80 1C to avoid loss of bioactive cytokine. hsCRP was measured by microparticle-enhanced immunonephelometric assay (Cardiophase* hsCRP, Dade Behring, Siemens Healthcare Diagnostics, Eschborn, Germany) on a Behring BN ProSpec clinical chemistry analyzer, for which the measuring range is 0.16-10.2 mg l À1 , the typical analytical sensitivity is 0.175 for the measurements performed using a sample dilution of 1:20, and the total median intra-and inter-assay coefficient of variation is less than 6% for values below 1.0 mg l À1 . Stepwise multivariate logistic regression analysis was performed to define factors significantly associated with the cardioversion and recurrence outcome. All factors with a significance level of Pp0.1, during the univariate analysis, were included in the model. Covariates that were clinically known to be important in AF persistence (age, gender, left ventricular ejection fraction, left atrial volume, diabetes and smoking) were included in the analysis as well. Serum levels of hsCRP and IL-6 were each log transformed (log hsCRP and log IL-6, respectively) for the regression analysis to improve linear fitting. The probability value that was used for entering or removing a variable was P ¼ 0.05 and 0.1, respectively. To assess the most favourable cut-off value, for the factor that correlated most significantly with AF relapse and best predicted the end point of AF recurrence, a receiver operating characteristic curve analysis was applied. The optimal cut-off value corresponded to the value with the best sensitivity and specificity according to the maximal positive and minimal negative likelihood ratios (PLR and NLR). Further analysis of independent predictors for AF recurrence including the optimal cut-off value was performed by means of a Cox proportional hazards regression model. The cumulative risk for AF recurrence, according to the cut-off value of the factor that most significantly associated with AF recurrence, was evaluated by Kaplan-Meier analysis and the difference between patients with and without recurrence of AF was assessed with the log-rank test. Additionally, PLR and NLR were assessed and the exact post-test probability of AF relapse was calculated by Bayes' Theorem method. 16 The pre-test probability corresponded to the likelihood of AF recurrence in 1 year after successful cardioversion as this is observed commonly in clinical practice. Likelihood ratios have several advantages in interpreting the diagnostic value of diagnostic tests. They are independent of disease prevalence and they do not vary in different populations and settings. PLR (sensitivity/(1Àspecificity)) corrects the true positive rate of a test by the false positive rate, whereas NLR ((1Àsensitivity)/specificity) compares the probability of a negative test in diseased subjects, in comparison to the probability of a negative test in those without the disease.
Statistical analysis
Power calculations
Formal sample size calculations were performed by analysing data from earlier work by our group. 17 Earlier reports showed that the success rate of cardioversion after amiodarone administration in patients with PAF is almost 80% in the first 24 h (1:4 case-control ratio) 18 and the recurrence rate of PAF after successful cardioversion with amiodarone is about 50% (1:1 case-control ratio). 19 Hence, it was estimated, that to detect a 60% difference in hsCRP levels between patients with a positive and negative cardioversion outcome, a power of 80%, and a two-tailed a of 0.05, 13 non-cardioverted and 50 cardioverted will be required for each arm of the study (1:4 case-control ratio). Likewise, according to the aforementioned criteria, 27 patients with AF recurrence and 27 without AF recurrence will have to be involved, in each arm of the study (1:1 case-control ratio).
Results
AF cardioversion
Seventy-five hypertensive patients with PAF of o24 h duration were studied. Sixty-one patients (81.3%) successfully cardioverted to sinus rhythm (cardioverted), whereas 14 (18.7%) remained in AF 48 h after admission (non-cardioverted). All noncardioverted patients remained in AF during the first week after admission and were excluded from further study. The clinical profiles of the patients are listed in Table 1 .
Patients who failed to restore sinus rhythm had significantly higher left atrial volume and longer duration of AF from onset of symptoms until admission than those who cardioverted successfully. In addition, the former used thiazide diuretics (in combination with an ACE inhibitor or an angiotensin receptor blocker) in a higher proportion than cardioverted patients. On the contrary, cardioverted and non-cardioverted individuals had no significant difference in both heart rate and blood pressure levels on admission ( Table 1) .
The levels of the examined inflammatory markers on admission were not significantly different be-tween non-cardioverted and cardioverted patients. However, patients who failed to cardiovert exhibited significantly higher levels of hsCRP and IL-6 at 48 h after admission in comparison to the corresponding values of cardioverted patients (Figure 1 ). Values of hsCRP and IL-6 in most non-cardioverted patients increased at 48 h in comparison to the corresponding values on admission, whereas they remained relatively stable in most cardioverted patients (Figure 2) .
In all studied patients, we did not observe any correlation between left atrial size and the examined There was no significant association between arterial systolic and diastolic blood pressure levels on admission and the examined inflammatory markers, with the only exception being TNF-a serum levels at 48 h, which were positively correlated with baseline systolic (r ¼ 0.234, P ¼ 0.044) and diastolic blood pressure (r ¼ 0.271, P ¼ 0.019). Furthermore, patients with higher heart rate on admission had also higher levels of baseline IL-6 (r ¼ 0.329, P ¼ 0.006).
The most significant factor independently associated with cardioversion outcome after adjustment for age, gender, AF duration from onset of symptoms until admission, left ventricular ejection fraction, smoking, diabetes mellitus, thiazide diuretics and left atrial volume was log hsCRP at 48 h (OR: 0.06, 95% CI: 0.01-0.47, P ¼ 0.008). In addition, log IL-6 at 48 h significantly correlated with the cardioversion outcome (OR: 0.16, 95% CI: 0.03-0.92, P ¼ 0.04).
AF recurrence
Throughout the 1-year follow-up period, 28 (45.9%) of the cardioverted patients had at least one episode of sustained AF recurrence. None of them had any of the conditions included in the exclusion criteria of the study at the time of recurrence.
Patients who had a recurrence also reported more AF episodes during the year before admission. In addition, the total time from onset of symptoms until cardioversion was slightly longer in patients with AF recurrence, but this difference was not statistically significant. There was no significant difference between patients with AF recurrence and those who remained in sinus rhythm during the 1-year follow-up regarding systolic and diastolic blood pressure levels and heart rate values on admission ( Table 2) .
Levels of hsCRP on admission and at 48 h as well as IL-6 levels on admission were higher in patients with AF recurrence, whereas no difference was observed in IL-6 at 48 h and in TNF-a serum levels on admission and at 48 h between the two groups ( Figure 3) .
The number of relapses during the 1-year followup correlated positively with hsCRP levels at 48 h (r ¼ 0.425, P ¼ 0.001), hsCRP on admission (r ¼ 0.326, P ¼ 0.01) and the number of AF episodes during the last year before hospital admission (r ¼ 0.353, P ¼ 0.005). Of all the examined inflammatory markers, only hsCRP at 48 h had a strong negative correlation with the time that patients remained free of AF recurrence (r ¼ À0.374, P ¼ 0.003). Additionally, the only two cardioverted patients that had a marked increase in hsCRP at 48 h (Figure 2 ) also had early recurrence of AF in the first and second month of follow-up, respectively.
Binary logistic regression analysis showed that after adjustment for age, gender, left atrial volume, left ventricular ejection fraction, diabetes, smoking and the number of AF episodes during the last year, log hsCRP at 48 h was the most significant factor associated with AF recurrence during the 1-year follow-up (OR: 5.96, CI: 1.65-21.52, P ¼ 0.006). Log hsCRP on admission was also associated with AF relapse after adjustment for the same confounders (OR: 4.58, CI: 1.23-16.99, P ¼ 0.02).
The optimal cut-off value of hsCRP at 48 h was determined by the receiver operating characteristic curve analysis (Figure 4 ) at 2.27 mg l À1 with a sensitivity of 72% and a specificity of 68%. Cox proportional hazards regression model after adjusting for hsCRP on admission, IL-6 on admission, age, Inflammation in atrial fibrillation due to hypertension I Rizos et al gender, PAF episodes in the last year, left atrial volume, ejection fraction, diabetes, smoking and left atrial volume showed that this cut-off value of hsCRP at 48 h was the most powerful marker associated with AF recurrence (hazard ratio: 6.2, CI: 2.2-17.6, P ¼ 0.001). Kaplan-Meier survival analysis revealed that 74% of patients with hsCRP at 48 h o2.27 mg l À1 maintained sinus rhythm at the end of 1-year follow-up, whereas the corresponding percentage for patients with hsCRP at 48 h X2.27 mg l À1 value was only 33.3%, that is 2.2 times lower ( Figure 5 ). The PLR and NLR for this cut-off value were 2.14 and 0.42, respectively, and by considering that pre-test recurrence probability for 1 year after cardioversion is up to 75%, 20 the posttest probability for PAF relapse in 1 year after cardioversion for patients with hsCRP at 48 h X2.27 mg l À1 is about 88%.
Discussion
The relationship between inflammation and maintenance of AF in a population restricted to subjects with hypertension is, for the first time in the literature, presented in this study. Several studies Figure 3 Serum levels of hsCRP, IL-6 and TNF-a on admission and at 48 h in patients with and patients without recurrence of AF during follow-up. The black and white bars show median values. The P-value is shown only for statistically significant comparisons. Inflammation in atrial fibrillation due to hypertension I Rizos et al have shown that higher baseline levels of hsCRP are associated with failure of cardioversion and with higher AF relapse rates. 6, 7, 10, 19, [21] [22] [23] Others, however, do not prove that hsCRP is a potent determinant of either cardioversion outcome or AF recurrence. 8, 24, 25 The divergence in these results could be attributed, at least in part, to the significant variability of the precipitating cardiovascular substrate (including heart failure, valvular heart disease, cardiomyopathies) and AF type (paroxysmal, persistent or permanent). In fact, it appears that AF duration and the type of underlying heart disease are significant confounding factors that may alter the factual relation of inflammatory markers with AF cardioversion and recurrence likelihood. Acknowledging the above, we attempted to assemble a more homogeneous population, by enroling only patients with hypertension and preserved cardiac function.
In addition, our study is the first to show that baseline hsCRP failed to predict cardioversion outcome in patients with PAF and essential hypertension. Rather, increased levels of hsCRP and IL-6 measured 48 h after admission strongly correlated with failure of cardioversion. This suggests that people sustaining an inflammatory process for a more prolonged period have increased likelihood of unsuccessful cardioversion.
On the other hand, levels of hsCRP-both on admission and at 48 h-and IL-6 baseline levels were significantly higher in cardioverted patients who had PAF recurrence during 1-year follow-up. Moreover, in the multivariate analysis, hsCRP at 48 h after admission was the most powerful factor associated with PAF relapse. Our results suggest that hsCRP levels shortly after cardioversion with amiodarone could be useful in identifying patients with higher propensity for early AF recurrence. Recently, other similar studies that included patients with PAF have shown that pre-cardioversion CRP is an important predictor for cardioversion outcome and maintenance of sinus rhythm after successful cardioversion. 10, 19 The usage of a non-ultrasensitive assay to measure CRP serum levels in these studies may have led to an overstatement of the importance of these associations. To further corroborate this, a recent meta-analysis investigating the role of CRP in restoration of sinus rhythm and AF recurrence revealed a great heterogeneity in the analysed studies and regarded differences in the used CRP assay as an important source for this heterogeneity. 26 CRP is a circulating acute-phase reactant considered to be the prototypic downstream marker of inflammation. CRP is synthesized by the liver primarily in response to IL-6 and reaches its highest levels 48-72 h after the initiation of the inflammatory process. 27 Regarding the relation of CRP with AF, it is unclear whether acute CRP elevations may be related to the AF incidence or maintenance. The former appears to be true in cardiac surgeryinduced AF, in which the peak increase of hsCRP concentration is noticed 48-72 h after cardiac surgery and coincides with the peak AF occurrence. 28 The additional second measurement of the inflammatory markers, 48 h after the initial assessment on admission, was used in our study in an attempt to elucidate the dynamics of such complex inflammatory associations. Provided that our patients had AF duration of up to 24 h on admission, it can be ascertained that the second measurement at 48 h after admission was actually taken in all patients inside the interval of 48-72 h after the onset of AF. Thus, hsCRP measured at 48 h after admission for PAF may offer a more explicit expression of the dynamic progress of the suspected initial inflammatory event compared with its corresponding value on admission. We have already shown that IL-2 represents a potent trigger of this process, as it depicts its highest concentration closer Figure 5 Kaplan-Meier survival estimates for the cumulative risk of AF recurrence during follow-up in two groups of patients divided by the optimal cut-off value for hsCRP at 48 h. Figure 4 Receiver operating characteristic (ROC) curve for hsCRP serum levels at 48 h as predictors to AF recurrence within 1 year after admission.
Inflammation in atrial fibrillation due to hypertension I Rizos et al to AF onset and mainly in AF subjects with increased hsCRP values at 48 h. 17 Interestingly, hsCRP exhibits a rising tendency in the overwhelming majority of the non-cardioverted patients in the first 48 h, whereas it remains almost stable in the other group (Figure 2) . The concurrent progression of acute inflammatory response and the propensity of AF to persist were probably further reinforced by the positive association of hsCRP at 48 h with the total duration of AF. Furthermore, the two cases in the cardioverted group, in which a marked rise in hsCRP levels after 48 h was noted, also showed quick AF relapse into the first 2 months after successful cardioversion. In support to our observations, a recent study of patients with persistent, nonvalvular AF and a homogeneous disease substrate has shown a gradual decrease in serum hsCRP within 1 month after successful cardioversion, probably conveying the waning of the initial inflammatory activity. 23 Our study provides an hsCRP cut-off value of 2.27 mg l À1 , assessed at 48-72 h after AF onset, as a practical measure for the clinician treating PAF. Higher values indicated an approximately 6.2 times greater risk for arrhythmia recurrence in the first year after successful cardioversion, whereas 74% of patients, which had lower values, remained in sinus rhythm during the 1-year follow-up. Moreover, after analysis with the likelihood ratio form of the Bayes' theorem, the post-test probability for AF recurrence in patients with hsCRP at 48 h X2.27 was approximately 88% within 1 year after successful cardioversion. The observed cut-off value is remarkably higher in comparison to the one referred by Watanabe et al. 22 (0.6 mg l À1 ), whereas the recurrence rate is lower in our study (46 versus 76%). It is likely, that the enrolment of patients with more severe and variable cardiovascular disease substrate (that involved heart failure, coronary artery disease, valvular heart disease and cardiomyopathies), might have significantly increased the propensity for AF relapse in the study by Watanabe et al. Furthermore, the probable increased structural and electrophysiological deterioration of the heart under such conditions might require a less intense inflammatory trigger for AF to recur. Finally, the immense variability regarding the duration of AF (range 1-265 days) in that study could also justify the aforementioned differences, as increased AF duration promotes structural and electrophysiological changes that potentially contribute to the persistence of AF. 29 The impact of IL-6 and TNF-a on AF also remains questionable. An earlier study of patients with persistent AF who underwent direct current cardioversion failed to show any significant relation between baseline IL-6 and the incidence or cardioversion outcome of AF. 21 On the contrary, another study revealed increased IL-6 serum levels in patients with AF. 30 Given that IL-6 is considered to be a representative mediator of endothelial inflammation, this result could be explained in part by the effect of underlying comorbidities, such as coronary artery disease, rather than a direct association with AF. 30 Another study showed higher levels of IL-6 and TNF-a in patients with PAF compared to healthy volunteers; 11 however, the population sample was too small to substantiate any safe conclusions. In our study, pre-cardioversion serum levels of IL-6 were positively correlated with heart rate on admission, indicating that higher states of sympathetic activity may promote endothelial inflammation and thus elevated levels of IL-6. In addition, baseline IL-6 was also significantly associated with long-term AF recurrence in the univariate analysis. Nonetheless, after controlling for other covariates, baseline IL-6 lost the significance of the association with AF relapse, which may be attributed to the small sample size of our study.
With regards to TNF-a, we did not find any important associations with the cardioversion outcome and long-term maintenance of sinus rhythm except for a weak correlation of TNF-a at 48 h with baseline systolic and diastolic blood pressure values. These findings may be compatible with a focal inflammatory progression in fibrillating atria that is not capable of inducing significant changes in serum TNF-a. Indeed, TNF-a represents a mediator of systemic inflammation, especially in conditions with extensive immune disorders such as autoimmune diseases, sepsis, heart failure, ischemiareperfusion injury and cardiac allograft rejection. 31 All such conditions, however, met the exclusion criteria of our study.
Earlier clinical and experimental studies have linked atrial structural and electrical remodelling to the maintenance of AF. 32, 33 Inflammatory mediators (IL-1b, IL-6 and TNF-a) can directly affect the cardiac structural integrity by decreasing collagen synthesis and procollagen mRNA expression in cardiomyocytes and increasing the breakdown of collagen by enhanced matrix metalloproteinases activity. [34] [35] [36] It has been recently shown that atrial structural remodelling, assessed by left atrial diameter, correlated positively with hsCRP levels in patients with PAF. 23, 37, 38 Such a relation, however, was not supported by our results. A possible explanation could be the difference in the way we assessed left atrial size, by measuring left atrial volume instead of atrial diameter. Second, even though the positive relation between hsCRP and left atrial diameter was clearly illustrated in the univariate analysis, the above studies failed to reproduce this association in the multivariate model.
Heart rate and blood pressure levels on admission had no association with cardioversion or recurrence outcome. However, any such conclusion regarding the aforementioned relations would be precarious, as AF with high ventricular response, observed commonly in PAF and in our study cohort, may significantly alter sympathetic nerve activity and thus affect blood pressure and heart rate levels. 39 Inflammation in atrial fibrillation due to hypertension I Rizos et al
Study limitations
This study shows a dynamic progression of the inflammatory process in PAF patients with hypertension who failed to restore sinus rhythm; however, it uses only two early time points for the assessment of this effect. The alteration in the levels of inflammatory markers could be illustrated more obviously with further measurements in more instances or before the onset of PAF. Unfortunately, the latter could not be assessed because our patients were urgently admitted to the hospital and the time of AF onset could not be predicted. As a result of this, we were not able to have measurements of inflammatory markers before the onset of AF in subjects with such previous history. Furthermore, the small number of evaluated patients did not allow us to clearly elucidate the effect of other factors such as gender or age in PAF recurrences, for example female and older patients were more likely to recur. The study, however, was restricted to a homogeneous group of subjects with hypertension and no evidence of other heart disease, thus limiting the confounding effects of factors such as left ventricular dysfunction, known to affect atrial integrity and inflammatory indices.
Finally, the majority of the subjects with sinus rhythm restoration were not under a constant treatment protocol after hospital discharge. Thus, we were not able to evaluate any effect of antiarrhythmic and/or other drug treatment on AF recurrence likelihood.
Until further studies confirm these data, it is premature to extrapolate our results in patients with other forms of underlying cardiac diseases or other forms of the arrhythmia, like 'lone' AF or persistent AF. Finally, the pathophysiologic linkage between the development of AF and the elevation of inflammatory indices, especially hsCRP, as well as the source of these agents, has to be clarified. It is still ambiguous whether the elevation of inflammatory markers has a causal or a causative relation with AF, or, eventually, if it is the result of the underlying cardiac disease or another concurrent inflammatory process.
In conclusion, our results suggest that in patients with preserved left ventricular injection fraction, essential hypertension and PAF, baseline hsCRP was not associated with cardioversion outcome. On the contrary, the corresponding levels 48 h after admission were the most influential factor correlated with cardioversion outcome and AF recurrence in 1-year follow-up. Thus, measurement of hsCRP shortly after cardioversion could serve as a potent marker of probable recurrence within the first year in hypertensive patients with PAF. This is indicative of an important role of sustained inflammatory process and validation of these observations in patients with distinct and homogeneous cardiac substrates is necessary. Furthermore, our findings are suggestive of a potential therapeutic benefit, after an aggressive anti-inflammatory treatment, for example with anti-inflammatory agents, 19 involving the improvement of AF cardioversion outcome and the reduction of AF recurrence rate in patients with arterial hypertension. The risks and benefits of such an approach should be further studied in carefully designed clinical trials.
